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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, 6-10, 13, and 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by US 6,173,105 to Aksyuk et al. 

Regarding claim 1 , Aksyuk teaches a MEMS variable optical attenuator device 
(Figures 1 and 4, column 1 , line 63 - column 2, line 1 8), comprising: a substrate (19) 
having formed therein means for securing (20A) at least one optical waveguide; at least 
one optical waveguide (11,12), each having a gap (13) between segments thereof, 
wherein said gap is formed once said at least one optical waveguide is secured by said 
securing means, thereby to insure optical alignment between said optical waveguide 
segments (column 1 , line 63 - column 2, line 18, column 2, line 53 - column 3, line 6, 
column 3, lines 23-50), shutter means (14) mounted proximate said gap (Figures 1 and 
4) formed in said at least one optical waveguide, said shutter means being movable 
inside said gap (Aksyuk claims 3 and 9), in a dynamically variable amount as required, 
so as to block controllably a portion of the power of an optical signal propagating in said 
gap (column 3, lines 23-50), between said optical waveguide segments; and shutter 
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actuation means (15, 16) to move said shutter means controllably and dynamically to 
any required position within said gap. 

Regarding claim 2, Aksyuk teaches that the at least one optical waveguide is an 
optical fiber (column 1, line 63 - column 2, line 18). 

Regarding claim 6, Aksyuk teaches that said gap is formed so as to have 
featured cross-section and geometrical form, designed to accommodate a specific 
geometrical shape of said shutter means (Figures 1 and 4 show that the gap is formed 
such that a rectangular cross-sectioned shutter is accommodated). 

Regarding claim 7, Aksyuk teaches that said shutter means is capable of moving 
in a direction which is not parallel to the plane of said substrate, on which said at least 
one optical waveguide is secured (column 3, line 51 - column 4, line 23). 

Regarding claim 8, Aksyuk teaches that said shutter actuation means comprises 
a flexible cantilever (18) on which said shutter means is mounted, said flexible 
cantilever being actuated by an associated electrostatic electrode, by applying voltage 
between said flexible cantilever and said electrostatic electrode (column 3, line 23 - 
column 5, line 20). 

Regarding claim 9, Aksyuk teaches that said shutter actuation means is operable 
by at least one force selected from the group of forces including electrostatic force, 
magnetic force, thermal expansion force, and pneumatic force (column 3, line 23 - 
column 5, line 20). 

Regarding claim 10, Aksyuk teaches that the cantilever is fabricated with holes 
(column 4, lines 24-55). 
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Regarding claim 13, Aksyuk teaches integrated optical power monitoring means 
for control of the optical power in at least one of said segments of said at least one 
optical waveguide (column 2, lines 23-33 and column 4, line 64 - column 5, line 20). 

Regarding claim 17, Aksyuk teaches a method for assembling a MEMS variable 
optical attenuator device (Figures 1 and 4, column 1, line 63 - column 2, line 18), 
comprising the steps of: providing a substrate (19) having formed therein means for 
securing (20A) at least one optical waveguide; providing at least one optical waveguide 
(11,12) and securing on the substrate, forming a gap (13) in the optical waveguide once 
it is secured by said securing means, so as to form two optical waveguide segments (1 1 
and 12) thereby insuring optical alignment between said optical waveguide segments 
(column 1 , line 63 - column 2, line 18, column 2, line 53 - column 3, line 6, column 3, 
lines 23-50), mounting shutter means (14) proximate said gap (Figures 1 and 4) formed 
in said at least one optical waveguide, said shutter means being movable inside said 
gap (Aksyuk claims 3 and 9), in a dynamically variable amount as required, so as to 
block controllably a portion of the power of an optical signal propagating in said gap 
(column 3, lines 23-50), between said optical waveguide segments; and providing 
shutter actuation means (15,16) to move said shutter means controllably and 
dynamically to any required position within said gap. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3, 4, 14, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aksyuk. 

Regarding claims 3 and 4, Aksyuk teaches the limitations of the base claim 1. 
Aksyuk does not teach that the at least one optical waveguide is a polarization 
maintaining optical waveguide or a polarization maintaining fiber. However, Aksyuk 
teaches that the optical waveguide can be any suitable optical waveguide or fiber 
(column 1, line 63 - column 2, line 18). Furthermore, polarization maintaining 
waveguides and fibers are common within the art. It would have been obvious to one of 
ordinary skill in the art at the time of the art to include a polarization maintaining optical 
waveguide or fiber as the at least one optical waveguide of Aksyuk. The motivation 
would have been to increase the functionality of the variable optical attenuator of 
Aksyuk. 

Regarding claim 14, Aksyuk teaches the limitations of the base claim 1. Aksyuk 
does not teach electronic means for providing automatic control of said shutter actuation 
means, for controllably and dynamically moving said shutter means to any required 
position within said gap. However, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to provide electronic means for providing automatic 
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control of the shutter actuation means in the device of Aksyuk, since it has been held 
that broadly providing an automatic or mechanical means to replace a manual activity 
which accomplished the same result is not sufficient to distinguish over the prior art {In 
re Venner, 262 F.2d 91, 95, 120 USPQ 193, 194 (CCPA 1958)}. The motivation would 
have been to improve the ease, accuracy, and precision of the actuation. 

Regarding claim 16, Aksyuk teaches the limitations of the base claim 1 . Aksyuk 
does not teach a plurality of optical waveguides and a corresponding plurality of gaps, 
associated shutter means and associated shutter actuation means, wherein each of 
said plurality of shutter actuation means is operable independently. However, such a 
duplication of parts would merely provide multiple, identical, independent variable 
optical attenuators, none of which provide functionality not already found in the variable 
optical attenuator of Aksyuk. Therefore, it would have been obvious to one of ordinary 
skill in the art to provide a plurality of optical waveguides, corresponding gaps, and 
associated shutter and shutter actuation means, since it has been held that mere 
duplication of the essential working parts has no patentable significance unless a new 
and unexpected result is produced { In re Harza, 274 F.2d 669, 124 USPQ 378 (CCPA 
1 960)}. The motivation would have been to increase the utility of the device by 
providing for attenuation of multiple optical signals. 
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Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aksyuk in 
view of US 2004/0120682 to Bhagavatula et al. 

Regarding claim 5, Aksyuk teaches the limitations of the base claim 1. Aksyuk 
does not teach that the securing means comprises a groove formed in the substrate. 
Bhagavatula teaches a securing means for securing an optical waveguide (22) to a 
substrate(12) wherein the securing means comprises a groove (14) formed in the 
substrate (paragraphs 3, 13, and 21-23). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the securing means of Aksyuk to 
include a groove formed in the substrate, as taught by Bhagavatula. The motivation 
would have been to improve alignment of the optical waveguides and to increase 
resistance to shear forces (paragraph 3). 

Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Aksyuk in view of US 2003/0002809 to Jian. 

Regarding claims 11 and 12, Aksyuk teaches the limitations of the base claim 1. 
Aksyuk does not teach that the device is assembled by self-aligned vertical integration. 
Jian teaches a variable optical attenuator that is assembled by self-aligned vertical 
integration (paragraphs 10-12, 151-160 and 201). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to assemble the device of Aksyuk by 
self-aligned vertical integration, as taught by Jian. The motivation would have been to 
reduce manufacturing costs (paragraph 154). 
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Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
2002/0031305 to Ticknor et al. 

Regarding claim 1 5, Aksyuk teaches the limitations of the base claim 1 . Aksyuk 
does not teach index matching fluid filling the gap formed in the at least one waveguide. 
Ticknor teaches a variable optical attenuator wherein the gap (407) between waveguide 
sections is filled with an index matching fluid (paragraph 34). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to fill the gap 
between waveguide sections of Aksyuk with an index matching fluid, as taught by 
Ticknor. The motivation would have been to allow for increased gap distance, reduced 
rotation, and reduced criticality of the rotation angle thereby improving reduction of 
back-reflections (paragraph 34). 

Claims 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Aksyuk in view of US 5,727,099 to Harman. 

Regarding claims 18-20, Aksyuk teaches the limitations of the base claim 17. 
Aksyuk does not teach that gap forming step is formed by dicing, etching, or laser 
cutting. Harman teaches forming a gap (30) between optical waveguide sections (28, 
32) by dicing, etching, or laser cutting (column 4, lines 45-67). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to form the gap of 
Aksyuk by dicing, etching, or laser cutting, as taught by Harman. The motivation would 
have been to improve the precision of the formation of the gap. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry Martin Blevins whose telephone number is 571- 
272-8581. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on 571-272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



JMB 




Frank G. Font 
Supervisory patent Examiner 
Technology Center 2800 



